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The instrument  had been found very useful  not only in  experiments 
but  in  practice on the large scale, and  he deposited it  in the  Gallery 
of the  Institution  in  order  that  it  might  serve  as a  model for those 
who  were  inclined to  adopt  it  in marine  boilers. 

May 31, 1842. 

The  PKESIDENT  in  the  Chair. 

“ On  the  construction of Model  Maps,  as a better mode than On Model 
Sectioplanography for  delineating the  Drainage  and Agricultural 
lmprovements of a Country, or projected  lines of Railways,  Canals, 
&C.’’ By  John Bailey  Denton, Assoc. Inst. C. E. 

This communication was accompanied by a map  in relief of an 
estate, as a specimen of the method which  the  author recommends. 

The  subject of mapping  in  relief  is not new, and  the  author  had 
previously published  a  treatise  on the subject,* but having  made 
extensive  experiments, he was enabled to  bring  the subject before the 
Institution in  a  more defined form, showing that the  construction of 
the models had been  reduced to a simple  and cheap  method. These 
models  are peculiarly  recommended for pointing out the  capabilities 
of a district, for drainage  either for agricultural purposes, or for col- 
lecting waters  together for manufacturing power. They  are  superior 
to maps, as they show at a glance  the relative heights of the various 
points, display the geological phenomena, and may be  made to 
delineate the  state of cultivation of the  districts.  The lines of rail- 
ways, of roads, or of canals, can  be more clearly defined upon them, 
and they are  stated to be peculiarly adapted for parish surveys. 

The  expense of making a  model of an  estate of compact form is 
stated  to  be from two shillings  and sixpence to three shillings  and 
sixpence  per acre. 

“ Observations  on the  Periodical  Drainage  and  Replenishment of 
the  Subterraneous Reservoir in  the  Chalk  Basin of London.” By 
the  Reverend  James  Clutterbuck, &C., &c. 

This paper,  which formed the  substance of a letter to the Reverend Water in 
Dr. Buckland,  and was by him communicated to  the  Institution, 
consists of a series of observations on the periodical drainage  and London. 
replenishment of the  subterranean reservoir of the  chalk basin of 

* Outline of a Method of Model  Mapping, by J. B. Denton. Weale, 1841. 
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London, especially that  part of it  which  lies in a N.W. direction 
between London  and  the  Chiltern Hills. 

The  author divides the  district  into two  portions, that to the  north 
and  that to the south of the river Colne. 

The  northern portion is mostly covered only with a bed of gravel. 
through  which  the  rain water  percolates to the chalk, in which, being 
upheld by the  retentive  strata below, it accumulates until  it finds  vent 
by several deep valleys  which incline southward,  and carry off a large 
quantity of water by the  streams  Ver, Gade, Bulbourne, and  Chess, 
into  the river Colne, which runs  in a S.W. direction under the escarp- 
ment  formed by the  outcrop of the London and  plastic clays. 

The surface of this rescrvoir or the water level, regulated by these 
vents, dipping towards the south at an  average inclination of nearly 
300 feet in fourteen miles, may be represented by a line  drawn from 
the  upper  district  at  that angle, and  terminating  at  the river Colne. 

The  southern portion  is  almost  entirely covered by  the London and 
plastic clays, from  the surface of which the  rain water flows in open 
dl a im aud mater-courses. A considcrable  portion of that which flows 
towards  the Colne, siuks  into  the  subjacent  chalk, when it arrives at 
the outcrop of the  sand of the plastic clay formation, and assists in 
the replenishment of that portion of the reservoir that  uuderlies  the 
London and  plastic clays. Here  the water  level, or the  height  to 
which  it would rise  through perforations in these clays, where its 
continuity is  interrupted by them, would be represented by a line 
drawn  from  the Colne to mean tide level in the  Thames below London, 
the only apparent vent for their  waters. I n  the ripper district  during 
the  replenishment of the reservoir, which usually  occurs  between 
December  and  March inclusive, the  water accumulates in a propor- 
tion increasing  with  the distance from the river or vent, and falls off 
in a corresponding  ratio  during  its periodical  exhaustion,  which  usually 
takes place between April  and November. This alternation of level 
which in  the  upper  districts exceeds 50 feet in  perpendicular  height, 
would be represented by a line fixed at  the river or vent,  and rising 
at  an  angle proportionate with  the increase furthest  from it, the extent 
of its rise or fall being  determined by the  quantity of rain percolating 
the  chalk.  The  ratio between these extreme points is so exactly 
maintained,  that if the difference of rise or  fall  in two wells, one 
near,  and  another  at a distance from the vent be ascertained, the 
alternation  in  the intermediate wells will be determinetl with consider- 
able accuracy. 

The progressive  rise of the water level is  apparent  at  the sources 
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of the  streams which break out at higher levels in the valleys in which 
they run, or when brooks or burns  burst  forth  and  run  during a cer- 
tain period, when the  surface of the reservoir attains a certain level, 
previously to which, the water  rises  in  every  depression  till it reaches 
the  height  at which it can flow away ; the converse of the effects which 
preceded their  bursting may be seen as  they cease to flow. 

When no water  percolates  the surface of the  upper district, the 
flooding of the  Colne by heavy rains, together with  the  sinking of the 
water into  the  chalk  at  the outcrop of the  sand of the plastic clay 
formation, raises the level in  that locality, and by checking the 
drainage  retards  the  exhaustion of the reservoir. When  this occnrs 
during  the replenishment, and from continued rain  the level near the 
river maintains an increased  elevation, the water  checked  in  its course 
towards its vent  accumulates in a ratio increasing  with its distance 
from it, a  process of adjustment to be traced throughout  the  district 
during  the  replenishment,  and conversely during  the  exhaustion of 
the reservoir. 

gether  with  the paucity of wells, make  it difficult to ascertain  the 
extent of the  natural alternations of that  part of the water level which 
underlies the London and  plastic clays ; the difficulty is  increased by 
an unnatural depression caused by the exhaustion of water under 
London, which is said to increase yearly, and indicates that  the 
rapidity of the demand exceeds that of the  supply : the alternation at 
that point may be from 2 to 4 feet, and is coincident with  the  rising 
and falling of the lev'els in  the  upper district. 

I f  water be discharged from a  shaft in the chalk by a power not 
capable of exhausting it entirely, the  rapidity of the reduction of the 
level will gradually decrease until  it is exactly balanced by that of 
the supply ; when the exhaustion ceases, the level will ri:e in the 
inverted ratio of its reduction ; if the level be measured in a line  from 
the  point of exhaustion,  a  similar  reduction  will be found, falling off 
at  an  angle  decreasing with  the distance from  it. 

The aggregate  discharge of water from under London produces a 
similar effect : daily measurements  in one well, confirmed by some 
coincident  measurements in another  more than a mile  distant, show 
that  beginning on Monday, the level is padually  reduced  during 
the week ; the cessation of pumping on Sunday is  marked by  the 
rising of the level by Monday morning; if any great quantity of 
rain falls, a sudden  rise or check  in  the periodical fall  takes place ; 
the resumption of any extensive or continued discharge of water may 
be  traced; n general coincidence of rise and fall in different wells is 

The geological condition of the lower portion of the district, to- . 
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apparent ; holiday times, such as  Christmas,  Easter,  and  Whitsuntide, 
may  be distinguished. Thus,  the  measurement of a chalk well in 
London would show the  days of the week  and the  great festivals, by 
the daily  variations ; the seasons would be indicated by the average 
difference in  the  height of the level at  different periods of the  year; 
and  the  changes of the weather by  the falling of rain, would also be 
shown. 

The chalk  under London is of a much closer nature  than  that  in  the 
upper  districts ; it  yields the  water sparingly but steadily from orifices 
beneath  those  beds or bands of flint  which  are  the most unbroken 
and  the strongest, and from faults  and  cracks which are frequently 
met with. The  constant  and  increasing  demand  not only  depresses 
the  level  under London, but  must accelerate the exhaustion of the 
reservoir above. When  the water level near the Colne is suddenly 
raised by heavy rains, a simultaneous effect is produced on the  chalk 
wells in London. This suggests the possibility of connecting  a 
periodical  defalcation of water observed in  that  stream,  and  the river 
Lea on  Monday, at those seasons when the water  is  short,  with  the 
exhaustion of water  under London. The  courses of both these streams 
is somewhat similar  with reference to  that place, though they flow in 
opposite  directions. There is some evidence in favour of this suppo- 
sition,  which may  be established when more  information is obtained, 
which will be  best effected by  keeping  registers of the daily variations 
of wells in different localities, and  determining  the  height  at which 
the water stands with  reference to Trinity high-water mark.  Such 
information, if brought together, would well repay the labour bestowed 
on  its collection. 

The  author’s views were illustrated by a  number of sketches and 
enlarged diagrams of the geological formation of the  district, &c. 

Dr. Buck- Dr. Buckland was desirous  to  bring  the  subject of Mr. Clutter- 
land‘ buck’s paper before the Institution, because he was impressed  with 

the value of  a systematic series  of  observations upon a matter so 
intimately connected with engineering as the  theory of the causes of 
the  supply of water  to  springs  and rivers, and  the  rise of  water in 
Artesian wells. 

I n  his  Bridgewater Treatise, pl. 68 and pl. 69, he  had  illustrated 
by diagrams  the causes of the accumulation  of  a subterranean reser- 
voir consisting of sheets of water  diffused through  strata of gravel, 
sand, and chalk within  the  basin of London,  and of the  rise of water 
in wells and small  perforations through  the  London clay, under the 
influence of hydrostatic pressure. 
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